Following Goldman's (1953) immunofluorescence demonstration of specific antibody in rabbits immunized with Entamoeba histolytica, antibody titration by similar means in human subjects with amoebiasis has now been reported (Goldman, 1966; Jeanes, 1966) . The following study is an account of serum antibody titration in a number of human cases of amoebiasis and unaffected control subjects providing the basis for a simple standardized immunofluorescence diagnostic test. METHODS SERA These were obtained from 78 patients with acute or chronic dysentery or hepatic amoebiasis or symptomless cyst passing from Thailand, South Africa, and South America. The diagnosis had been confirmed by clinical evidence and conventional laboratory investigations. Control sera totalling 94 included 10 from patients with other parasitic infestation, 12 each respectively from patients with ulcerative colitis, intestinal malabsorption, permicious anaemia, connective tissue diseases with positive antinuclear factor, dysglobulinaemias, miscellaneous non-gastrointestinal illnesses, and from normal individuals.
IMMUNOFLUORESCENCE A virulent strain of E. histolytica, isolated in 1961 at the School of Public Health and Tropical Medicine, University of Sydney, was maintained in Bacto Endamoeba Medium (Difco Laboratories) with 10% horse serum and subcultured every second day. Smears of amoebae were prepared by centrifuging 48-hour-old cultures and discarding the supernatant, then Received for publication 21 April 1967 washing the sedimented organisms twice with phosphatebuffered saline (0-01 M phosphate, pH 7d1). The amoebae, resuspended in the buffer at a concentration of 30 to 50 per c.mm., were dropped by Pasteur pipette onto a chemically clean slide, which received 4 separate drops each about 8 mm. in diameter. The slides were dried on a warm plate at about 37°C. and then placed for at least one minute in a slurry of isopentane-liquid nitrogen.
After removal they were dried with a fan at 0-40C. for two hours and immersed in 2-octanol at -30'C. for at least 15 minutes, again fan dried at 0-40C. for at least one hour, whereafter they were ready for staining (Maxwell, Ward, and Nairn, 1966) . Alternatively they could be stored in the octanol at room temperature (20-230C.) or lower for up to four months for staining later; antigenicity was preserved for six months by such storage at -30°C.
Immunofluorescent staining was carried out by the sandwich method using goat antihuman globulin conjugated with fluorescein isothiocyanate with the same general procedures described elsewhere (Nairn, 1964) . Serum was applied for 30 minutes in a damp chamber at room temperature to the four amoebic spots on the microscope slide as follows: (1) test serum; (2) known positive amoebiasis serum; (3) normal human serum; (4) nil. The slide was carefully rinsed with the buffered saline, avoiding any mixture between the drops of sera, and washed in buffer for two periods of five minutes. Excess of buffer was removed by draining and wiping the slide, care being taken to keep all four amoebic spots moist until the application for 30 minutes of the antihuman globulin conjugate, which had been previously absorbed with rat tissue homogenate to prevent nonspecific staining. The preparation was rinsed and washed with buffer as before, and counterstained by immersion in 0-1 % Evans blue for five minutes and washing in buffer for 10 minutes. After brief air-drying at room temperature it was mounted in buffered glycerol for fluorescence microscopy.
All test sera were inactivated by heating to 56°C. for 30 minutes. Titrations of possible positive sera by doubling dilutions with the buffered saline were carried out four to a slide by using the four-spot amoebic preparations. The highest dilution giving unambiguous fluorescent staining of the amoebae was taken as the end point.
Results were recorded without prior knowledge of the clinical diagnosis.
Specificity of the immunofluorescent staining reaction was assessed from the comparisons of the amoebiasis and control sera, from the results of absorption of amoebiasis sera by E. histolytica and Amoeba proteus, and from attempts at staining microscopical preparations of other protozoa. For the absorptions, sera were incubated with equal volumes of methanol-fixed protozoal sediments obtained by washing in buffered saline and centrifuging at about 10,000 g for 15 minutes; one absorption was carried out at 37'C. for one hour and a second overnight at 0-40C., the serum being recovered between and after absorptions by recentrifuging. The microscopical preparations of other protozoa were prepared in the same way as parallel E. histolytica smears. Staining was carried out directly in a few experiments with a labelled high titre amoebiasis serum, which was also used in 'blocking' tests.
Twelve representative amoebiasis sera were examined to determine the class of immunoglobulin responsible for the specific immunofluorescent staining. For this purpose, smears were treated in the usual way with the first layer of test serum and then with labelled monospecific antihuman globulin with activity respectively against IgM, IgG, and IgA.
GEL DIFFUSION Sera were also tested by immunodiffusion in agar gels on microscope slides (Mansi, 1958) against amoebic antigen and concomitant clostridium antigen prepared by the method of Maddison, Powell, and Elsdon-Dew (1965) . Recording of precipitin lines was made after 48 hours' diffusion at room temperature.
RESULTS
Of the 78 amoebiasis sera, 66 gave an immunofluorescent staining titre of 16 or more, whereas none of the 94 control sera reached this level (Table  I ). The highest titre in the amoebiasis sera was 512 (three cases) and the lowest less than 4 (four cases, including three of dysentery and one of symptomless cyst passer). In contrast, the highest titre in the control sera was 8 (three cases diagnosed respectively as ulcerative colitis, lobar pneumonia, and systemic lupus erythematosus) and the lowest less than 4 (66 cases). Thus a titre of 16 or more might reasonably be regarded as diagnostic of amoebiasis, a titre of 8 as suggestive of the disease, and a titre less than 4 as suggestive of its absence. The only obvious correlation between the clinical of the 78 amoebiasis sera gave precipitin lines. The proportion of positive results was highest in the hepatic amoebiasis sera (31 of the 33 cases). None of the 22 control sera gave any precipitation. 
